Amendments to the Claims: 

1 . (Currently amended) A method for making a silicon rubber balloon catheters 
mad e of silicon rubb e r catheter , the method comprising the steps of: 

extruding an elongated lumen tube provided with a drainage lumen and an inflation 
lumen therein , wherein the elongated lumen tube has a diameter less than the silicon rubber 
balloon catheter ; 

vulcanizing the elongated lumen tube; 

cutting the vulcanized, elongated lumen tube into a plurality of to form one or more unit 
length lumen tubes; 

fitting a support rod in the drainage lumen of the unit length lumen tube ; 

forming one or mor e two apertures through the unit length lumen tube at the a balloon 
forming region , wherein the two apertures each have a diameter of approximately 0.5 mm ; 

coating an outer surface of the unit length lumen tube uniformly at the balloon forming 
region with a bond preventing agent while turning the unit length lumen tube along its 
circumference, wherein the coating of the bond preventing agent has straight edges ; 

removing the support rod from the unit length lumen tube; 

connecting a plurality of the coated unit length lumen tube to another coated unit length 
lumen tube tubes in seri e s with on e or mor e a conn e ctors connector to form a series of unit 
length lumen tubes ; 

extruding a balloon tube having uniform thickness en over the series of unit length lumen 
tubes such that the series of unit length lumen tubes is within the balloon tube ; 

ensuring that the bond preventing agent is not discolored or has not deteriorated; 
vulcanizing the balloon tube; 

cutting the balloon tube into a plurality of to form one or more unit length balloon tubes! 
wherein the unit length balloon tube is approximately equivalent in length to the unit length 
lumen tube ; 

removing the on e or more connectors connector from the unit length balloon tub es lumen 

tube ; 

forming a tip at one end of the unit length balloon tube; and 
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forming a urine drainage hole through the unit length balloon tube and through the 
drainage lumen within the unit length lumen tube . 

2. (Previously presented) The method of claim 1 , wherein the drainage lumen has a 
greater diameter than of the inflation lumen. 

3. (Cancelled) The method of claim 1, wherein two apertures are formed at the 
balloon forming region of the unit length lumen tube. 

4. (Cancelled) The method of claim 3, wherein the diameter of the two apertures is 
approximately 0.5 mm. 

5. (Previously presented) The method of claim 4, wherein the two apertures are . 
spaced approximately 2 mm to 3 mm apart. 

6. (Currently amended) The method of claim 1 , wherein the on e or mor e two 
apertures are formed through the unit length lumen tube adjacent to opposite edges of the balloon 
forming region. 

7. (Previously presented) The method of claim 1 , wherein the drainage hole is 
formed through the unit length balloon tube between the tip and the balloon forming region. 

8. (Currently amended) The method of claim 1, wherein the support rod is fitted in 
the drainage lumen of the unit length lumen tube to extend up to a the balloon forming region. 
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REMARKS 

The applicant has studied the Final Office Action dated September 23, 2003, and has 
made amendments to the claims. The applicant respectfully request entry of this amendment 
pursuant to 37 C.F.R. § 1.1 16 in that the amendment and remarks below place the application 
and claims in condition for allowance or, at least, present the application in better form for 
appeal. Upon entry of this amendment, claims 1-8 are pending. Claims 3 and 4 have been 
cancelled without prejudice, and claims 1, 6 and 8 have been amended. It is submitted that the 
application, as amended, is in condition for allowance. Reconsideration and reexamination are 
respectfully requested. 

A substitute specification is enclosed herein to replace the original specification filed 
with the application. A marked up copy, which shows the changes made to the original 
specification, is also enclosed for the Examiner's convenience. The Examiner rejected the 
substitute specification filed in response to the Office Action dated March 27, 2003 for failing to 
comply with 37 C.F.R. § 1.125. The applicant has duly noted the examples provided of matter 
considered new by the Examiner. The applicant has amended the specification to conform with 
§ 1 . 1 25(b) and (c) as well as to reflect proper idiomatic English. In particular, the substitute 
specification reflects amendments to the examples provided by the Examiner, as described 
above. It is believed that this amendment does not introduce new matter in the application. The 
substitute specification includes the same changes as are indicated in the marked-up copy of the 
original specification, showing additions and deletions. 

Claims 1-8 were rejected under 35 U.S.C. § 1 12, first paragraph, as failing to comply 
with the enablement requirement due to the lack of the following recitations: "coating the mold 
lubricant only to a portion punched the balloon injection opening in the first tubing while turning 
the circumference of the outer surface of the first tube"; "forming the coating boundary surface 
as a straight line"; "the second tube having uniform thickness"; "ensuring the coating portion of 
the mold lubricate does not discolor or the characteristic of the mold lubricant does not 
deteriorate"; "an elongated lumen that has an outer diameter slight smaller than the diameter of 
the desired finished catheter"; and "forming apertures with a diameter of about 0.5 mm." 

Applicant has amended claim 1 to include the aforementioned recitations in order to 
satisfy the enabling requirement. Accordingly, it is respectfully requested that this rejection 
under § 1 12, first paragraph be withdrawn. 
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Claims 1-8 were rejected under 35 U.S.C. § 112, first paragraph, as failing to comply 
with the written description requirement due to the lack of support in the specification 
concerning the following: "forming one or more apertures" in claim 1 ; "forming a drainage hole" 
in claim 1 ; and "the one or more apertures" in claim 6. Claims 1 and 6 have been amended to 
clearly identify the present invention. In particular, claim 1 and 6 are amended to recite "two 
apertures." Also, claim 1 is amended to recite "a urine drainage hole." Accordingly, it 
respectfully requested that this rejection be withdrawn. 

Claims 1-8 are rejected under 35 U.S.C § 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which the applicant 
regards as the invention. In particular, claim 1 has been amended to reflect proper antecedent 
basis with respect to "a balloon forming region." Also, claim 1 has been amended to clarify the 
steps concerning the connection of the unit length lumen tubes, the extrusion of the balloon tube 
over the series of the unit length lumen tubes, cutting the balloon tube, and forming the drainage 
hole. Also, claim 8 has been amended to refer the balloon forming region to the one recited in 
amended claim 1. Therefore, it respectfully requested that this rejection be withdrawn. 

No amendment made was related to the statutory requirements of patentability unless 
expressly stated herein; and no amendment made was for the purpose of narrowing the scope of 
any claim, unless Applicant has argued herein that such amendment was made to distinguish 
over a particular reference or combination of references. 

If for any reason the Examiner finds the application other than in condition for allowance, 
the Examiner is requested to call the undersigned attorney at the Los Angeles, California, 
telephone number (213) 623-2221 to discuss the steps necessary for placing the application in 
condition for allowance. 

Respectfully submitted, 

Lee, Hong, Degerman, Kang & Schmadeka 

Date: December 2003 By: 

Amit Sheth 

Registration No. 50,176 
Customer No. 035884 Attorney(s) for Applicant(s) 

Lee, Hong, Degerman, Kang & Schmadeka 
801 S. Figueroa Street, 14 th Floor 
Los Angeles, California 90017 
Telephone: 213-623-2221 
Facsimile: 213-623-2211 
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2003 ~) BACKGROUND OF THE INVENTION 
4t Field of the Invention 

The present invention relates to a method for making a silicon balloon catheter, and more 
particularly to a method for making a silicon balloon catheter in which a fir s t tub e having it s out e r 
diam e t e r slightly small e r than that of a d e sired cath e t e r is form e d by an e xtruding m e thod, mold 
lubricant is coat e d at a portion of a balloon injection op e ning, a thin film typ e s e cond tube is form e d at 
th e coat e d out e r s urfac e of tho first tub e by a s e cond e xtruding, and th e n th e cath e t e r is vulcaniz e d and 
eut. As a r es ult, wh e n liquid i s inj e ct e d to an expansion tub e , th e s e cond tube is separat e d from th e first 
te b e r th e r e by p e rforrning a function as a balloon balloon is formed on a lumen tube having a fluid 
drainage lumen and an inflation lumen so that it is inflated when a liquid is injected into the balloon 
through the inflation lumen . 

3t Description of the Related Art 

In general, a catheter made of silicon is a thin and long tube being- adapted to be inserted into 
the human body in order to draw blood or to_inject medicine. For e xampl e , it i s us e d a urin e path tub e ; 
that is, it Also, such a catheter may be used to drain urine. In this case, the catheter is inserted te-into 
the bladder through the urethra i n - ord e r - to mak e so as to drain urine fill e d wit h collected in the bladder 



Figufe Fig. 1 is a cress-sectional view illustrating a conventional balloon catheter— in 
accordanc e with a conv e ntional art. Figur e . Fig. 2 is a block diagram flow chart illustrating a 
conventional method for manufacturing m e thod - of -a -the balloon cathete r in accordance with a 



discharg e . . 
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conventional art ; 

In a construction of th e conv e ntional art (referring to Figur e 1), a tube 13 has a partition 19 
betw e en a discharg e tub e path 12 for discharging urin e through a urin e discharg e op e ning 17 and an 
expansion tub e 1 4 for expanding a balloon. Aballoon lay e r - 16 - i s adh e r e d to an outsid e of th e tub e 13 by 
5 an adh e sive 18. Also, the conv e ntional catheter has a - balloon inj e ction op e ning 15 for making the 
e xpansion tube 1 4 and the insid e 16a of th e balloon communicat e - 
In ord e r to manufactur e the cath e t e r as construct e d abov e , fir s tly, the tube 13 is e xtrud e d in 
ord e r to provide th e discharge tub e path 12 and an expansion tub e 1 4 in s t e p SI, th e r e aft e r - vulcaniz e d 
m -s t e p S2 and cut with a pred e t e rmin e d l e ngth in step S3. 

10 N e xt, th e balloon inj e ction op e ning 15 and th e urin e discharg e op e ning 17 ar e punch e d in step 

S 4 and th e n - atip portion 1 1 i s form e d in st e p S5. Th e r e aft e r, th e balloon 16 mold e d As shown in 
Fig. 1, the conventional balloon catheter includes a lumen tube 13 formed with a partition 19 therein to 
define a primary lumen 12 and an inflation lumen 14, and a balloon layer 16 partially bonded to an 
outer surface of the lumen tube 13 to provide a balloon. The primary lumen 12 serves to drain urine 

15 introduced from the bladder through a urine drainage hole 17, whereas the inflation lumen 14 serves to 
inflate the balloon provided by the balloon layer 16. An inflation hole 1 5 is also formed at the lumen 
tube 13 in order to communicate the inflation lumen 14 with the interior of the balloon- 
In order to manufacture the balloon catheter having the above mentioned configuration, an 
extrusion process is carried out to extrude an intermediate tube having the primary lumen 12 and 

20 inflation lumen 14 (Step SI), as shown in Fig. 2. Thereafter, the extruded intermediate tube is 
vulcanized (Step S2). and then cut into tube pieces having a desired length, that is, lumen tubes 13 (Step 
S31 

Subsequently, the inflation hole 15 and urine drainage hole 17 are perforated through each 
lumen tube 13 (Step S4). A tip 11 is then formed at one end of each lumen tube 13 (Step S5). 



2 



Inventor: Keun-Ho Lee Application No. 09/995,450 

Title: Method for Making Balloon Catheter Marked Up Substitute Specification 

Thereafter, a balloon manufactured in a separate molding process , i.e., the Gtep (Step S6;) is 
adhefe dbonded, as the balloon layer 16, to the outer surface of each lumen tube 13 by an adhesive m 
step (Step S7 and th e n ov e r coated in step S8. ). Each lumen tube 13 is then subjected to an 
overcoating process fStep SS) to complete the balloon catheter having the configuration of Fig. 1 . 
5 However, in th e cath e t e r as d e scrib e d above, th e re ar e s e v e ral disadvantag e s that sinc e it is 

manufactured by an adhesion of a balloon mold e d by a -se parat e proc e ss, th e diam e t e r of th e balloon 
portion b e come thick e r relatively in comparison with an anoth e r portion of th e cath e t e E - A s a r e sult, th e 
portion caus e d a pati e nt to feel a v e ry big pain in the surgical op e ration and also som e times there is a 
se rious s ituation that th e adh es ive portion is apt to b e separat e d. 

10 Alsoy - In the above mentioned conventional balloon catheter, however, there is a problem in 

that it may cause a patient great pain during a surgical operation because its balloon-bonded portion has 
a diameter relatively larger than that of other portions. Furthermore, the bonded portions of the 
balloon may be separated. 

Another conventional catheter manufacturing method is disclosed in U.S. Patents No. 

15 5,137,671 disclos e an anoth e r conv e ntional cath e t e r manufacturing m e thods 

In th e e xplanation of — th e manufacturing This method will be described hereinafter with 
reference to drawings, as shown in Figur e Figs. 3 a, th e r e is provid e d a tub e 100. to 3g. First, a double 
lumen tube 100 is prepared, as shown in Fig. 3a. The double lumen tube 100 includ e s a is formed 
with a first tabelumen 120 (a tub e having a big diam e t e r larger fluid conduit lumen ) and a second 

20 fabe lumen 140 (a smaller capillary tub e having a small diam e t e r lumen ). 

Wh e n th e tub e- 100 as d e scrib e d abov e is provid e d, as shown in Figur e 3b, a - fir s t op e ning 160 
communicating th e s e cond tub e 1 4 0 at th e out e r s urfac e of th e balloon e xpansion unit is punch e d. 
Th e r e aft e r, a polym e rization typ e filling mat e rial 180 lik e silicon rubb e r - is filled witbjn - tfa e- s e cond tub e 
1 4 0 from an end (a low e r e nd) of tho tub e 100 to th e first op e ning 160. Al s o, a A capillary lumen 
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access opening 160 is punched through at an intermediate portion of the prepared lumen tube 100, that 
is. a balloon inflating portion, so that it communicates with the second lumen 140, as shown in Fig. 3b. 
The second lumen 140 is then filled with a polymeric fill material 180 such as silicon rubber between 
one end thereof (that is, the left end in Fig. 3b) and a point just before the capillary lumen access 
5 opening 160. A tip 200 is attached to a-jewe rone end of the lumen tube 100 corresponding to the one 
end of the tub e 100 and th e n - th e - e n d s second lumen 140, so that both of the first and second 
fabes lumens 120 and 140 are closedv at one end thereof- 
Next; Subsequently, a portion of the lumen tube 100 extending from one end of the lumen 
tube 100 to the balloon inflating portion, that is, up to the line A - A in Fig. 3c, is dipped into meM 

10 lubricant a bond preventing agent solution (a liquid (soapy wat e r soap or Vas e line liquid etc.) from its 
e nd - to th e balloon e xpansion unit, e sp e cially until th e lin e of A A of th e tub e 100 and th e n petrolatum), 
and then dried, so that it is coated with a solidifie d. Th e r e aft e r, th e tube 100 i s coat e d by a mold 
lubricant bond preventing agent layer 300-unti l. The bond preventing agent layer 300 fills the 
balloon e xpansion unit of th e out e r surfac e of th e tub e . At th e sam e tim e , th e mold lubricant 300 is fill e d 

15 at th e firs t capillary lumen access opening 160 and a portion of the second tub e lumen 140 , s o that . 
Thus, the tub e is form e d bond preventing agent layer 300 has a cross section as shown in Figure. 3c. 
That is, th e mold lubricant is filled within th e s e cond tub e from th e lin e of A A of the balloon expansion 
unit to th e first op e ning and coat e d at th e out e r surfac e of th e tub e betw ee n th e lin e s of A A and B B. 
That is, the portion of the second lumen 140 between the line A - A and the capillary lumen access 

20 opening 160 is filled with the bond preventing agent layer 300, whereas the outer surface portion of the 
lumen tube 100 between the line A - A and the end of the lumen tube 100 adjacent to the tip 200 is 
coated with the bond preventing agent layer 300, along with the tip 200. 

Th e r e aft e r, as shown in Figure 3d, th e tub e 100 is proc e ss e d by surfac e activ e ag e nt until 
b e for e (th e lino of B B) the balloon e xpansion unit, dipp e d into pr e d e t e rmin e d wat e r or hot wat e r on 
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several tim e s and then th e mold lubricant coat e d e xc e pt - for th e balloon e xpansion - unit is r e mov e d. 
Th e reaft e r, as shown in Figure 3 e , many folds layers, that is two folds in the Figur e 3 e , ar e- coat e d at th e 
entire outer surfac e of th e tub e 100, ther e by forming an overcoat lay e r 400. 

Next, th e fill e d and coat e d - mold lubricant of th e balloon e xpansion - unit is r e mov e d through 
5 th e se cond tub e 1 4 0 of the tub e , th e r e by forming a spac e portion 4 1 0 for e xpanding th e balloon. 

Howev e r, in cas e of th e balloon cath e t e r manufactur e d by th e abov e proc e sses, aft e r dipping 
the tube into th e mold lubricant liquid, - th e mold lubricant coat e d at a portion (betw ee n the e nd and the 
lin e of B B) e xcept for th e balloon e xpansion op e ning is r e mov e d. At thi s tim e , in th e dipping proc ess 
of th e tub e in wat e r by s e v e ral times, wast e wat e r is increased, th e reby occurring e nvironm e ntal 
10 pollution. 

Also, there is a disadvantag e that wh e n th e mold lubricant did not compl e t e ly - r e mev e d T- aft eF 
forming th e space portion, pushing ph e nom e non i s occurr e d, s o that th e surrourtding - ov e reoat 4 ay e r -4s 
exfoliat e d and sw e ll e d togeth e r with th e spac e portion. 

Also, th e conv e ntional cathet e r manufacturing m e thod does not solv e th e probl e m that th e 
15 diam e t e r of th e balloon portion is thick e r than that of th e other portion- 
As an e xampl e of an anoth e r conv e ntional art, a silicon rubb e r - cath e t e r-i s disclos e d - in Japan e s e 
Pat e nt R e gistration No. 3015310 r e gist e r e d on Jun e 21, 1995. 

According to the above conv e ntional art, a balloon is install e d as on e body in order to coat the 
s urfac e of th e cath e t e r body. A cath e t e r - body having a discharg e tub e path form e d by an e xtruding 
20 process through silicon - rubb e r mat e rial and a drain at th e outsid e of the tub e wall is vulcaniz e d and th e n 
mold lubricant is coat e d to a molding e nd - (a - portion for foirning a balloon) of an ins e rtion fixing 
portion. Th e reafter, a wall (a balloon) i s stack e d at Thereafter, a portion of the lumen tube 100 
extending up to the line B - B in Fig. 3c, that is, just before the balloon inflating portion, is treated using 
a surface active agent, and then dipped into hot water or other hot aqueous solution several times, so as 
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to remove the bond preventing agent layer 300 therefrom. Thus, the bond preventing agent layer 300 
remains only at the balloon inflating portion of the lumen tube 100, as shown in Fig. 3d. An overcoat 
layer 400 is then coated over the entire outer surface of the lumen tube 100, as shown in Fig. 3e. The 
overcoat layer 400 may have a multi-layer structure including laminated layers 410 and 420. 
5 The remaining bond preventing agent layer 300 filling and covering the balloon inflating 

portion is completely removed through the second lumen 140 of the lumen tube 100, thereby forming a 
balloon cavity 440, as shown in Fig. 3f. Thus, a balloon catheter is obtained. 

Referring to Fig. 3g, it can be seen that the conventional lumen tube 20 has a cross-sectional 
shape where its thickness ta and thickness Ta are relatively large. Typically, the conventional lumen 

10 tube 13 has a minimum thickness between the outer surface thereof and the surface of the inflation 
lumen 14, that is, ta, corresponding to 0.5mm, while having a minimum thickness between the outer 
surface thereof and the surface of the fluid drainage lumen 12, that is, Ta, corresponding to 0.9mm. 
Accordingly, workability in a subsequent operation for perforating inflation apertures while allowing 
the fluid drainage lumen to have a size as large as possible is significantly reduced. 

15 This balloon catheter manufacturing method has a problem in that it causes environmental 

pollution due to waste water produced during the procedure of dipping the lumen tube 100 into water 
several times in order to remove the bond preventing agent from the portion of the lumen tube 100 
(between the line B - B and the tip-side end) other than the balloon inflating portion. 

Additionally, where the bond preventing agent is incompletely removed, the residue thereof is 

20 moved to the peripheral edge of the balloon cavity formed at the balloon inflating portion when the 
balloon cavity is inflated, thereby causing the overcoat layer to be stripped around the balloon inflating 
portion. As a result, the overcoat layer may be inflated around the balloon inflating portion. 

Also, the above mentioned conventional balloon catheter manufacturing method still has the 
problem caused by the diameter of the balloon inflating portion being larger than that of other portions. 
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As another conventional example, there is a silicon rubber catheter disclosed in Japanese Patent 
No. 3015310 registered on June 21. 1995. 

In this catheter, a balloon is formed on the outer surface of a catheter body such that it is integral 
with the catheter body. The catheter body is formed using silicon rubber in accordance with a primary 
5 extrusion process so that it is defined with a fluid conduit lumen and a capillary lumen therein, and 
formed with a channel at the outer surface thereof. The catheter body is subjected to a vulcanization 
process, and then coated with a bond preventing agent at a balloon forming portion thereof. 
Thereafter, a balloon layer is laminated using silicon rubber over the outer surface of the catheter body 
in accordance with a secondary extrusion process, and then vulcanized. A tip is then formed at the 
10 catheter body. In this structure, the outer surface of the tub e wall balloon layer is flush with the outer 
surface of the catheter body and vulcaniz e d again and-so a tip portion is form e d. At this tim e , th e wall 
and the tub e wall of th e cath e t e r i s form e d at th e sam e surfaceat the catheter body portion other than the 
balloon forming portion , so that th e resistanc e by th ethere is no step portion of th e wall surfac e is 
brok e n off and at th o same tim e , transformation of th e wall surfac e is pr e v e nt e d. formed at the outer 
15 surface of the catheter body. Accordingly, there is no resistance caused by steps. 

How e v e r, practically, it is impossible to manufactur e th e e xpansion tub e of a continuous drain 
typ e for e xpanding/contracting th e balloon according to th e abov e conv e ntional art, 

B e caus e However, it is difficult to practically manufacture such a catheter, in which the balloon 
is integral with the catheter body. 
20 This is because the silicon rubber layer coated in second e xtruding makos the secondary 

extrusion process may penetrate into the drain to be d e pressed. If th e silicon rubb e r lay e r is coat e d with 
thinness, since th e adh e sion force is not suffici e nt, a ph e nom e non that a portion e xcept for th e balloon 
portion is e xfoliat e d is occurr e d. channel. Where the silicon rubber layer is coated without any 
penetration thereof into the channel, it is difficult to obtain a sufficient bonding force to the catheter body. 
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In this case, the silicon rubber layer may be stripped even at a region other than the balloon forming 
portion. 

5 SUMMARY OF THE INVENTION 

j e -s olv e th o abovo problems, it is an obj e ct of the present invention to provid e a 
m e thod for making a s ilicon balloon cathet e r in which sinc e a st e p portion of the balloon portion is 
r e mov e d, apain to th e patient in surgical op e ration is r e lieved. Also, a portion -e xcept for th e balloon 
portion is pr e v e nted from separating, at the sam e tim e productivity can b e e nhanc e d and th e 

10 manufacturing cost can b e r e duc e d. 

To achi e ve the abov e obj e ct, there is provided a m e thod for malting a balloon cathet e r using 

silicon rubb e r A m e thod for making a balloon catheter using silicon rubb e r - comprising th e steps of: 
forming a first tube by e xtruding firstly, th e tub e having its out e r diam e t e r slightly small e r than that of a 
desired cath e t e r, th e n vulcanizing and cutting th e first tub e ; punching two balloon inj e ction op e nings 

15 having s mall diam e t e r at a portion for e xpanding into balloon in th e first tub e aft e r ins e rting a support 
rod into a discharge tub e path; coating mold lubricant at a portion of th e- ba l loon inj e ction op e ning; 
conn e cting tho first tub e s coat e d th e- mold lubricant by using a conn e ction unit aft e r r e moving th e 
support rod, and - ther e aft e r forming a s e cond tub e at th e coat e d outsid e surface of th e first tub e by 
extruding s e condly, p e rforming a vulcanizing proc e ss and cutting again; forming a rip at the tip portion 

20 of th e first and second tub e s; and punching a urine discharg e op e ning at th e first - tub e: 

An-embodiment of th e pres e nt invention is disclosed in ord e r to make a silicon rubb e r cath e t e r 

having no a s t e p portion e conomically, in which when air is injected to an expansion tube, a portion 
coat e d by mold lubricant b e tw ee n th e first - and se cond tub es is se parated and expanded, th e r e by 
p e rforming a function as a balloorh Accordingly the present invention is directed to a silicon rubber 
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balloon catheter that solves the above problems. 

An object of the present invention is to not require a step at a balloon portion thereof, thereby 
being capable of alleviating pain caused to a patient during a surgical operation while preventing a 
balloon layer from being separated from a region other than the balloon portion 
5 It is another object of the present invention to achieve an improvement in productivity and a 

reduction in manufacturing costs. 

Additional features and advantages of the invention will be set forth in the description which 
follows, and in part will be apparent from the description, or may be learned by practice of the 
invention. The objectives and other advantages of the invention will be realized and attained by the 
10 structure particularly pointed out in the written description and claims hereof as well as the appended 
drawings. 

To achieve these and other advantages and in accordance with the purpose of the present 
invention, as embodied and broadly described, a method for making balloon catheters made of 
silicon rubber, comprises the steps of: extruding an elongated lumen tube provided with a drainage 

15 lumen and an inflation lumen therein; vulcanizing the elongated lumen tube; cutting the elongated lumen 
tube into unit length lumen tubes; fitting a support rod in the drainage lumen of the unit length lumen 
tube to extend up to a balloon forming region; forming one or more apertures through the unit length 
lumen tube at the balloon forming region; coating an outer surface of the unit length lumen tube at the 
balloon forming region with a bond preventing agent; removing the support rod from the unit length 

20 lumen tube; connecting a plurality of unit length lumen tubes in series with one or more connectors; 
extruding a balloon tube on the series of unit length lumen tubes; vulcanizing the balloon tube; cutting 
the balloon tube into unit length balloon tubes; forming a tip at one end of the unit length balloon tube; 
and forming a drainage hole through the unit length balloon tube- 
According to one aspect of the preferred embodiment, the drainage lumen has a greater diameter 
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than of the inflation lumen. 

According to another aspect of the preferred embodiment, there are preferably two apertures, 

c 

with a diameter of approximately 0.5mm and are spaced approximately 2mm - 3mm apart, and are 
formed at the balloon forming region of the unit length lumen tube. More particularly, the two 
5 apertures are formed through the unit length lumen tube adjacent to opposite edges of the balloon 
forming region. 

According to another aspect of the preferred embodiment, the drainage hole is formed through 
the unit length balloon tube between the tip and the balloon forming region. 

It is to be understood that both the foregoing general description and the following detailed 
10 description are exemplary and explanatory and are intended to provide a further explanation of the 
invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects, and other features and advantages of the present invention will become 
1 5 more apparent #em-after a reading of the following detailed description when taken in conjunction with 
the accompanying drawings, in which: 

Fig. 1 is a sectional view illustrating a construction of conventional balloon catheter— in 
accordanc e with tho conv e ntional art; ; 

Fig. 2 is a block diagram flow chart illustrating a m e thod for making a balloon cathet e r in 
20 accordanc e with th e conventional aft imethod for manufacturing the balloon catheter; 

Figs. 3 a to 3f 3g are longitudinal — efess-sectional views respectively illustrating 
proc e ss e ssequential steps of a conventional method for manufacturing a balloon cathete r manufacturing 
m e thod in accordanc e with tho conv e ntional art; ; 

Figs. 4a to 4i 4h are longitudinal — cress-sectional views respectively illustrating 
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p roc e ss e s sequential steps of a balloon cath e ter manufacturing method in accordanc e with th e method 
for making a balloon catheter according to an embodiment of the present invention; 

Fig. 5 is a efess-sectional view illustrating a construction of a the configuration of the balloon 
catheter manufactured in accordance with the method of the p resent invention; and 
5 Fig. 6 is a block diagram flow chart illustrating a m e thod for making a the balloon catheter m 

accordanc e \vit h manufacturing method of the present invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now be described in detail, with 

1 0 reference to Figs. 4a to 4i6. 

Figs. 4a to 4h are longitudinal crops sectional views respectively illustrating proc e sses of a 

balloon cath e t e r manufacturing m e thod in accordanc e with th e pr e s e nt inv e ntion. Fig. 5 is a cross 
se ctional vi e w illustrating th e construefi e nsequential steps of a balloon cath e t e r manufactur e d in 
accordanc e with th e pr e sent inv e ntion. - Fi gr- 6 is a block diagram illustrating a method for making a 

15 balloon catheter in accordanc e with th e pr e s e nt inv e ntion. 

Firstly, as shown in Fig. 1a, in a pr e f e rr e d e mbodiment of th e pr e s e nt inv e ntion, a first tub e is 

form e d by according to an extruding m e thod. Th e out e r - diam e t e r of th e fir s t tub e is slightly small e r than 
th e diam e t e r of a desir e d balloon cathet e r. Th e fir s t tub e 20 provid e s with a di s charg e tub e path 22 and 
an e xpansion - tub e- 2 4 ( s t e p of SI 1 of Fig. 6). Th e r e aft e r, th e first tub e i s vulcaniz e d and as a r e sult it has 

20 e lasticity and th e r e aft e r, it is cut with a pr e d e t e rmined l e ngth in th e st e p of S12. embodiment of the 
present invention. Fig. 5 is a sectional view illustrating the configuration of the balloon catheter 
manufactured in accordance with the method of the present invention. Fig. 6 is a flow chart 
illustrating the balloon catheter manufacturing method of the present invention. 

At this time, the cross s e ction of th e first tub e 20 has th e form lik e Fig. 4 c: Fi g: In accordance 
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with the illustrated preferred embodiment of the present invention, as shown in Fig. 4a, a lumen tube 20 
is extruded in accordance with a primary extrusion process f Step S 1 1 in Fig. 6). The lumen tube 20 is 
formed with a fluid drainage lumen 22 and an inflation lumen 24 while having an outer diameter 
slightly smaller than the outer diameter of a desired balloon catheter to be finally obtained. The 
5 extruded lumen tube 20 is then subjected to a vulcanization process so that it has a desired elasticity. 
In order to manufacture such a lumen tube in a continuous manner, an elongated lumen tube is 
practically extruded, which is, in turn, cut into a plurality of unit lumen tubes each corresponding to the 
lumen tube 20 (Step S12 in Fig. 6). 

The lumen tube 20 has a cross-sectional shape shown in Fig. 4b shows a cross o e ction shap e of 

10 th e conv e ntional art. . Thickness tb and thickness Tb, which are relatively small, illustrate an enhanced 
workability in a subsequent operation for perforating inflation apertures while making the fluid 
drainage lumen have a size as large as possible. This will be described in detail hereinafter. 

As s hown in the abov e drawings, th e form of the cross section of th e tub e 13 of the 

conventional art is slightly similar to that of the first tub e 20 of th e pr e sent inv e ntion. How e v e r, th e 

15 thickn e ss, tb and Tb, of th e first tub e 20 ar e significantly thinn e r than that, ta and Ta of th e conv e ntional 
tub e 13. This is for s e curing facilities in working wh e n punching th e balloon inj e ction op e ning to be 
e xplain e d h e reinaft e r, enhancing th e rat e of succ ess , - and -se curing a urination discharg e tub e path as 
l ar ge as 4 t can. 

Also, at th e out s id e- oMi e- first - tubo 20 can form thinly as shown in Fig. 4 c, consid e ring the 

20 coat e d - thickn e ss - again in s e cond e xtruding proc e ss. In g e n e ral, th e thickn e ss ta b e tw ee n th e outsid e 
surfac e of th e conv e ntional tub e 13 and th e e xpansion tub e 1 4 is 0.5mm and th e thickn e ss Ta of 
circumferenc e is 0.9mm. Wh e r e as, it is d e sirous that the thickness tb between th e outside surface of the 
first tube 20 of the pr ese nt inv e ntion - and th e e xpansion tub e - 2 4- i s 0.3mm and th e thickn e ss Tb of 
circumf e r e nc e of the first tube 20 - is - 0 : 7mm: 
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A l s o, a horizontal typ e e xtruding machin e and a vulcanizing machine ar e us e d in th e 

conv e ntional tub e e xtruding SI and vulcanization S2 proc e ss e s. Whereas, it is d e sirous that a v e rtical 
t yp e e xtruding machine and a vulcanizing machin e are used in th e first tub e e xtruding Sll and 
vulcanization S12 process e s. Wh e n the horizontal type e xtruding machin e and th e vulcanizing machine 
5 are us e d, some contact trac e s ar e r e mained to th e surf a c e of th e tub e , so that th e- tracos are remained as 
scar s at the balloon portion in n e xt tim e , thereby g e n e rating e cc -e ntrieity in balloon e xpan s ion or 
breaking th e balloon. 

Next, as shown in Fig. 4 d, a balloon inj e ction op e ning 23 i s punch e d to th e first tub e 20 in s tep 

13. At this tim e , a support rod 29 (r e f e rring to Fig, 4e ) i s ins e rt e d to th e di s charg e- tub e path 22, so that 

10 th e rubb e r tub e is maintain e d in s traight lin e , th e r e by capabl e of p e rforming work easily. Wh e n forming 
th e balloon inj e ction op e ning 23, in th e conv e ntional art, an opening having a big diam e ter (about th e 
diam e t e r of 1.5mm) is punch e d at th e c e nt e r portion (15 of Fig. 1). Wh e r e as, in an e mbodim e nt of th e 
pr e s e nt - inv e ntion, two op e nings (about th e diam e t e r of 0.5mrft) - ar e- punched at an edg e portion of the 
balloon formation portion, thaHs r apart from about 2 - 3mm from th e boundary lin e . Th e two op e nings 

15 ar e as -s mall as it can and small e r than that of th e opening of th e conv e ntion art. 

H e r e , th e opening of th e balloon inj e ction op e ning 23 is form e d in small, b e caus e , if th e 

op e ning is big, the balloon formation lay e r 30' is d e pr e ss e d into th e op e ning in th e s e cond e xtruding 
proc e ss (SI 6 of Fig. 6) and th e thickn e ss of th e balloon b e com e- to - b e- diff e r e d. As a result, wh e n 
e xpanding th e balloon, it does not -e xpand - symm e trically and it may b e com e a cau se of breaking. 

20 N e xt, as shown in Fig. 4f, mold lubricant 28 is coated to an outside portion, that i s , - a - portion4br 

forming- th e balloon, of the first tub e 20 in st o p SI 4 . In th e mold lubricant - eoating proc e ss, s inc e th e 
mold lubricant must b e coat e d only to th e portion punch e d th e balloon injection opening 23 in th e first 
tub e 20, turning the circumferenc e of th e out e r surface of th e first tub e 20 by a round. Also, the coating 
boundary surface must b e form e d as a straight lin e , so it must tak e not e of th e work. 
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At this tim e- th e us e d mold lubricant 28 is liquid typ e soap capable of purchasing e asily in th e 

street. Also, th e mold lubricant 28 is us e d mat e rial by mixing T e flon liquid with transparent ink and it is 
des irous to add wat e r or alcohol for fitting the viscosity. 

As d e scrib e d abov e , - the mold lubricant having th e fitt e d viscosity is deposited in a spong e e tc. 

5 and th e n coat e d only to th e portion punch e d th e balloon inj e ction op e ning 23, turning the first tub e by a 
round uniformly. Aft e r coating th e mold lubricant, it is expos e d to hot wind in weak with about 
60 70°CinstopSK 

After th e mold lubricant is dri e d suffici e ntly, th e s upport rod 29 ins e rt e d to th e injection tub e 

path is r e mov e d (r e ferring to Fig. 4 f). Th e r e after, th e first tub e s ar e conn e ot e d - with th e sam e dir e ction 
10 by a conn e cting unit 39 (r e f e rring to Fig. 4 g) lengthwis e in st e p SI 5, so that wh e n extruding th e s e cond 
tube, a continuous working is possibl e . 

Next, as shown in Fig. 4 h, a s econd tub e 30 i s form e d at th e outsid e of - th e- first tube 20 through 

th e s e cond e xtruding process by using a v e rtical typ e e xtrud e r in st e p S16 and th e n vulcaniz e d by u s ing 
a vulcanizing machin e in st e p SI 7. At this tim e , th e thickness of th e s e cond tub e must b e maintain e d 
15 uniformly and also it is required that th e coating portion of th e mold lubricant do e s not discolor or th e 
charact e ristic of th e mold lubricant does not d e t e riorat e . 

In the tube compl e t e d th e vulcanizing proc e ss, the portion conn e ct e d b e for e th e second 

e xtruding is cut again in step S17 and th e n th e conn e ction units 39 ar e r e mov e d, a tip 4 0 is formed in 
st e p S 1 8, as shown in Fig. 4 1, and th e n a urin e discharg e op e ning 26 i s punch e d: 

20 Th e product compl e t e d through - th e abov e proc e ss es is shown in Fig. 5, th e balloon formation 

portion 30' is expanded symm e triGa lly- with e ach other wh e n air i s inj e ct e d through th e e xpansion tub e 
2 4 , so that an expansion tub e 32 i s form e d. 

On th e oth e r hand, in th e conv e ntional balloon manufacturing proc e ss e s, a work e r is r e quir e d in 

the processes SI - S1 of tub e e xtruding, vulcanizing, cutting and punching in th e balloon inj e ction 
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op e ning/a urin e discharge opening, resp e ctiv e ly. Fivo and thr ee work e r s ar e r e quir e d in th e tip 
formation proc e ss in st e p S5 and balloon molding process in stop S6, r e sp e ctiv e ly. Also, e ight ^ and - fiv e 
workers are r e quir e d in the balloon - adh es ion proc es s in st e p S7 and ov e rcoat proc e ss in step S 8 , 
resp e ctiv e ly. As a r e sult, many workers ar e r e quir e d and so it caus e d th e manufacturing cost to ris e . 

5 Wh e r e as r in manufacturing th e balloon catheter of th e- pr ese nt inv e ntion, nin e work e rs all ar e 

s uffici e nt. That i s , a work e r is requir e d in th e first tube extruding and vulcanizing/cutting proc e ss e s Sll 
and SI 2. Two work e r s arc requir e d in th e punching proc e ss of th e support rod insertion and th e balloon 
injection op e ning - SB. A work e r is r e quir e d in th e coating process S1 4 of mold lubricant. Two work e rs 
ar e r e quir e d in the proc e ss S 15 of th e support rod r e moval and th e first tub e conn e ction. A work e r is 

10 required in th e proc e ss e s of th e second tub e e xtruding S 1 6 and th e vulcanizing/cutting S 1 7. A work e r i s 
r e quir e d in the processes S 18 and S19 of tip formation and punching a urine discharge opening, 
r e sp e ctiv e ly. - Therefore, according to th e pr e sent inv e ntion, th e r e ar e s e v e ral advantag e s that the work e rs 
and th e co s t ar e r e duc e d- 
According to th e e mbodim e nt of th e pr e s e nt inv e ntion as d e scrib e d abov e , th e r e is provid e d to 

15 a method for malting a silicon balloon cath e t e r in which a first tub e having it s out e r diam e t e r slightly 
smaller than that of a desir e d cath e t e r is form e d by an e xtruding m e thod, mold lubricant is coat e d at a 
portion of a balloon inj e ction opening, a thin - film - typ e se cond - tub e- is form e d at th e coat e d out e r s urfac e 
of th e first tub e by a s e cond extruding, and - th e n th e- cath e t e r - i s - vul c aniz e d and cut. As a r e sult, wh e n 
liquid is inject e d to an e xpansion tub e , th e second tube is s e parated from th e first tub e , th e r e by 

20 p e rforming a function as - a - balloon. -- Al se , -s inco a step portion of the balloon portion is r e mov e d, a pain 
to th e pati e nt in surgical op e ration- is relieved. A portion e xc e pt for the balloon portion is pr e v e nt e d from 
s e parating, at the sam e tim e productivity can b e e nhanc e d and th e manufacturing cost can b e reduc e d- 
Whil e th e invention has be e n shown and describ e d with r e f e renc e to c e rtain pref e rred 
e mbodim e nts th e r e of, it will b o und e rstood by thos e skilled in the art that various chang e s in form and 
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details may b e made therein vrithout departing from th e spirit and scop e of th e inv e ntion as d e fin e d by 
fee- app e nd e d claims : Taking into consideration the thickness of an overcoat layer to be formed on the 
lumen tube 20 in a secondary extrusion process, the lumen tube 20 can have a reduced thickness, as 
described above and shown in Fig. 4b. The lumen tube 20 may have a minimum thickness between 
5 the outer surface thereof and the surface of the inflation lumen 24, that is, tb, corresponding to 0.3mm, 
while having a minimum thickness between the outer surface thereof and the surface of the fluid 
drainage lumen 22, that is. Ta, corresponding to 0.7mm. 

In the method of the present invention, it is desirable to use a vertical extruder and a vertical 
vulcanizer in the primary extrusion process (Step Sll) and the vulcanization process (Step SI 2) in the 

10 method of the present invention, respectively. Where the horizontal extruder and vulcanizer are used, 
contact traces are formed. Even if these contact traces are fine, they remain in the form of defects at a 
region where a balloon is formed. The defects cause an eccentric inflation of the balloon or rupture of 
the balloon upon the inflation. 

Thereafter, inflation apertures 23 are perforated through the lumen tube 20, as shown in Fig. 4c 

15 (Step S 1 3). The perforating process can be conveniently carried out by inserting a support rod 29 into 
the fluid drainage lumen 22, thereby maintaining the lumen tube 20 in a straight state, as shown in Fig. 
4d. Two inflation apertures 23 having a diameter (about 0.5mm) smaller than that of the conventional 
inflation hole are formed at positions adjacent to opposite edges of the balloon region while being 
spaced apart from the opposite edges by a distance of about 2 to 3mm, respectively. 

20 Should the inflation apertures 23 be excessively large, a balloon layer subsequently coated to 

form a balloon in a secondary extrusion process (Step S16 in Fig. 6) may penetrate into the inflation 
apertures 23, thereby causing the balloon to have a non-uniform thickness. As a result, the balloon 
may be ruptured upon its inflation. 

Thereafter, a bonding preventing agent 28 must coated on the outer surface of the lumen tube 
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20 at a region only where the inflation apertures 23 are formed, as shown in Fig. 4e (Step S 1 4), In this 
coating process, care should be taken because the bonding preventing agent 28 must be uniformly and 
completely coated around the outer surface of the lumen tube 20 at the balloon forming region, where 
the inflation apertures 23 are formed, such that its edges extend straight. 
5 For the bonding preventing agent 28. a commercially available liquid soap or a mixture of an 

aqueous transparent ink with a Teflon solution may be used. In order to obtain a desired viscosity, the 
bonding preventing agent 28 may be added with water or alcohol. 

The coating process is carried out by wetting a sponge with the bonding preventing agent 28 
having an appropriate viscosity obtained in the above described manner, bringing the sponge into 

10 contact with a portion of the lumen tube 20 corresponding to the balloon forming region, and rotating 
the lumen tube 20 one turn in a state of being in contact with the sponge. Thus, the bonding 
preventing agent 28 can be uniformly coated over the lumen tube portion corresponding to the balloon 
forming region. The coated bonding preventing agent 28 is then dried by warm air of about 60 to 
70°C gently blown thereto (Step S14). 

15 After the bonding preventing agent 28 is sufficiently dried, the support rod 29 is removed from 

the fluid drainage lumen 22 of the lumen tube 20 (Fig. 4e). As shown in Fig. 4f, the lumen tube 20 is 
then fitted around one end of a connector 39 so that it is connected with another lumen tube 20 fitted 
around the other end of the connector 39. In such a manner, a plurality of lumen tubes 20 are 
connected in series by a plurality of connectors 39 (Step SI 5), so that a continuous secondary extrusion 

20 process can be carried out for the lumen tubes 20. 

A thin silicon rubber tube is then extruded in accordance with the secondary extrusion process 
while passing the connected lumen tubes 20 through a vertical extruder and a vertical vulcanizer (Step 
SI 6), and then vulcanized (Step SI 7), so that a balloon tube 30 is coated over each lumen tube 20, as 
shown in Fig. 4g. The secondary extrusion process should be carefully carried out in order to obtain a 
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uniform thickness of the balloon tube 30, which must be maintained, and to prevent discoloration and 
degradation in removability at the region where the bond preventing agent is coated. 

The vulcanized tube product is then cut into tube pieces respectively corresponding to the 
connected lumen tubes 20 at step SI 7. Subsequently, the connectors 39 are separated from the tube 
5 pieces, thereby separating the tube pieces. A tip 40 is then formed at one end of each tube piece, as 
shown in Fig. 4h (Step SI 8). Finally, a urine drainage hole 26 is perforated through each tube piece- 
Thus, balloon catheters are completely manufactured. 

A balloon catheter manufactured in accordance with the above described procedures is shown 
in Fig. 5. In Fig. 5, the reference numeral 30* is a balloon portion of the balloon catheter provided by 
10 the balloon tube 30. When a liquid is injected into the balloon catheter through the inflation lumen 24, 
the balloon portion of the balloon catheter is symmetrically inflated. 

In accordance with the present invention, it is possible to achieve a reduction in labor, and thus, 
a reduction in manufacturing costs because the manufacturing processes can be easily carried out, and 
the number of manufacturing processes is reduced. 
15 As apparent from the above description, the present invention provides a method for making a 

balloon catheter having no step at its outer surface by primarily extruding a lumen tube having an outer 
diameter slightly smaller than that of a balloon catheter to be finally manufactured, and coating a bond 
preventing agent on a portion of the lumen tube where a balloon is to be formed, and secondarily 
extruding a thin balloon tube on the lumen tube. When a liquid is injected into the balloon catheter 
20 through an inflation lumen provided at the lumen tube, the balloon tube is inflated while being 
separated from the lumen tube at a region where the bond preventing agent is coated, so that it serves as 
a balloon. Since the balloon catheter has a uniform outer diameter without having any step at the 
outer surface thereof, it is possible to reduce the pain caused to a patient during a surgical operation. It 
is also possible to achieve a reduction in manufacturing costs through an increase in productivity while 
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considerably reducing problems involved with the conventional cases, for example, separation of the 
balloon layer at a region other than the balloon region. 
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